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&RORXU0HDQLQJDQG&RQVXPHU([SHFWDWLRQV 
6HDKZD:RQDQG6WHSKHQ:HVWODQG 
6FKRRORI'HVLJQ8QLYHUVLW\RI/HHGV/HHGV8. 
 
$EVWUDFW'HFLGLQJDFRORXUIRUDSURGXFWLVDVLJQLILFDQWWDVNIRUGHVLJQHUVWRDWWUDFW
FRQVXPHUDWWHQWLRQDQGFRPPXQLFDWHEUDQGPHVVDJHV,WUHTXLUHVDQLQLWLDODQDO\VLV
WKDWH[SORUHVFRQVXPHUH[SHFWDWLRQVZLWKLQ WKHVHFWRUDQG WKLV LQIRUPDWLRQ LV WKHQ
XVHGWRLQIRUPGHYHORSPHQWRIDSURGXFWGHVLJQ7KLVDUWLFOHGLVFXVVHVWKHDSSOLFDWLRQ
RIWKHSURGXFWFRORXUGHYHORSPHQWSURFHVVGXULQJWKHLQLWLDOSKDVHRISURGXFWGHVLJQ
8VLQJDFDVHVWXG\DSSURDFKRQHSDUWLFXODUSURGXFWFDWHJRU\±DZDVKLQJXSOLTXLG
SURGXFWZDVVHOHFWHGEDVHGRQWKHVXJJHVWLRQIURPDOHDGLQJ8.FRQVXPHUJRRGV
PDQXIDFWXULQJFRPSDQ\WKDWFRORXULVDPDMRUGHVLJQIDFWRUIRUWKLVSURGXFWFDWHJRU\
,QWKHILUVWSKDVHRIWKHVWXG\LQWHUYLHZVDQGDQRQOLQHVXUYH\ZHUHFDUULHGRXWZLWK
FRQVXPHUVWRH[SORUHZKDWHOHPHQWVDUHLPSRUWDQWZKHQWKH\SXUFKDVHDZDVKLQJ
XSOLTXLGSURGXFW,QWKHVHFRQGSKDVHRIWKHVWXG\DFRORXUPHDQLQJH[SHULPHQWZDV
FRQGXFWHG WR H[SORUH SRVVLEOH FRORXUV IRU ZDVKLQJXS OLTXLG SDFNDJLQJ XVLQJ D
VHPDQWLFGLIIHUHQWLDOPHWKRG7KHUHVXOWVVKRZWKDW\HOORZLVKDQGEOXLVKJUHHQFRORXUV
HYRNHSRVLWLYHUHVSRQVHVZKLOHVDWXUDWHGDQGGDUNJUHHQFRORXUVDUHSHUFHLYHGPRUH
QHJDWLYHO\ 
 
.H\ZRUGVFRORXUPHDQLQJFRQVXPHUH[SHFWDWLRQVZDVKLQJXSOLTXLGSDFNDJLQJ 
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,1752'8&7,21 
&RORXU FRQYH\V PHDQLQJ$V WKLV SURSHUW\ RI FRORXU FDQ EH XVHG WR FRPPXQLFDWH
SURGXFWRUEUDQGPHVVDJHVFRORXUPHDQLQJVKDYHEHHQZLGHO\UHVHDUFKHGLQGHVLJQ
$HVWKHWLF WKHRULVWV GLIIHUHQWLDWH EHWZHHQ WZR W\SHV RI PHDQLQJ HPERGLHG DQG
UHIHUHQWLDO(PERGLHGPHDQLQJLVWKHPHDQLQJWKDWFRORXUKDVSHUVHIRUH[DPSOH
\HOORZ PLJKW EH DVVRFLDWHG ZLWK RSWLPLVP +RZHYHU WKHUH LV HYLGHQFH WKDW FRORXU
PHDQLQJVGHSHQGXSRQWKHFRQWH[WDQGWKLVPHDQLQJLVUHIHUUHGWRDVUHIHUHQWLDO)RU
H[DPSOHLQRQHVWXG\SDUWLFLSDQWVZHUHDVNHGWRUDWHFRORXUVDJDLQVWDQXPEHURIEL
SRODUVHPDQWLFVFDOHVVXFKDVEHDXWLIXOXJO\ERWK LQDQDEVWUDFWVHQVHDQGZKHQ
XVHGZLWKDQREMHFWVXFKDVDFKDLUFRORXUPHDQLQJVZHUHIRXQGWRYDU\ZLWKWKH
FRQWH[W7KHHIIHFWRIFRQWH[WRUFXOWXUHRQFRORXUPHDQLQJKDVDOVREHHQIRXQGLQ
RWKHUVWXGLHVDQGWKHWKHRU\RIFRORXUDQGFRQWH[WKDVEHHQUHYLHZHG+RZHYHU
DOWKRXJK FRORXUPHDQLQJV GR VRPHWLPHV GHSHQG XSRQ FRQWH[W WKHUH LV DOVR VRPH
UHFHQW HYLGHQFH WKDW VRPH FRORXU PHDQLQJV DUH LQYDULDQW WR FRQWH[W %RWK
HPERGLHGDQGUHIHUHQWLDODUHWKHUHIRUHRIWHQLPSRUWDQWLQWKHGHVLJQRISURGXFWFRORXU
DQG WKH FRORXU RI SURGXFW SDFNDJLQJ 0RUHRYHU ZKLOH FRQVXPHUV PD\ KDYH VRPH
DZDUHQHVV RI FRORXU DVVRFLDWLRQV HVSHFLDOO\ WKRVH WKDW DUH HPERGLHG DFWLYDWLRQ
RIWHQRFFXUVZLWKRXWFRQVFLRXVDZDUHQHVVRILW 
 
&RORXUDOVRFDQLQIOXHQFHFRQVXPHUH[SHFWDWLRQV&RQVXPHUH[SHFWDWLRQVDUHUHODWHG
WR VXEMHFWLYH IHHOLQJVEDVHG RQ SUHYLRXV H[SHULHQFH RI D SURGXFW RU EUDQG LPDJHV
VKDSHGDQGFRPPXQLFDWHGIURPPDUNHWLQJDFWLYLWLHV7KHVHIHHOLQJVFDQDOVRDIIHFW
FRQVXPHUVDWLVIDFWLRQWKDWRFFXUVZKHQFRQVXPHUH[SHFWDWLRQVDUHUHDOLVHGZKLFKLV
DNH\IDFWRUWKDWPD\LQIOXHQFHSXUFKDVHGHFLVLRQV1XPHURXVVWXGLHVKDYHH[SORUHG
WKHUHODWLRQVKLSEHWZHHQFRORXUDQGFRQVXPHUH[SHFWDWLRQV)RULQVWDQFH'HOL]DHW
DO LGHQWLILHG VL[ IHDWXUHV VXFKDV FRORXU SULFH LQIRUPDWLRQ EUDQG ODQJXDJHDQG
VKDSH LQ SURGXFW GHFLVLRQ PDNLQJ DQG IRXQG WKDW FRORXU KDV VLJQLILFDQW HIIHFWV RQ
H[SHFWDWLRQV ,Q WKH ILHOG RI SDFNDJLQJ DQG EUDQGLQJ SUHYLRXV VWXGLHV RI FRORXU
PHDQLQJKDYHVXJJHVWHGWKDWFRORXULQFOXGLQJFRORXUVRISURGXFWLWVHOIDQGFRORXUVRQ
SDFNDJHV FDQDIIHFW FRQVXPHUH[SHFWDWLRQV VXFK DV TXDOLW\ IODYRXU LQWHQVLW\ DQG
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SURGXFWWH[WXUHHWF 
 
$OWKRXJKFRORXUPHDQLQJLVDQLPSRUWDQWDWWULEXWHLQEUDQGLQJDQGSDFNDJLQJ
DQG FKRRVLQJ DQ DSSURSULDWH FRORXU IRU D SURGXFW LV LPSRUWDQW WR PHHW FRQVXPHU
H[SHFWDWLRQV LW VKRXOG EH KLJKOLJKWHG WKDW VR IDU QR DWWHPSW KDV EHHQ PDGH WR
H[SORUHWKHLQIOXHQFHRIFRORXURQH[SHFWDWLRQVWKDWDUHUHODWHGWRVSHFLILFHOHPHQWVRI
D SDUWLFXODU SURGXFW FDWHJRU\ RQ FRQVXPHU EX\LQJ GHFLVLRQV ,Q RWKHU ZRUGV SULRU
FRORXU PHDQLQJ UHVHDUFK JHQHUDOO\ DGRSWV D VHPDQWLF GLIIHUHQWLDO 6' PHWKRG WR
PHDVXUHSHRSOH¶V WKLQNLQJRQFRORXUVWLPXOL3DUWLFLSDQWVDUH W\SLFDOO\DVNHGWR UDWH
FRORXUVWLPXOLZLWKDQGZLWKRXWFRQWH[WRQDVFDOHEHWZHHQWZRELSRODUZRUGV7KLV
VHOIFRPSOHWHGUDWLQJWHFKQLTXHZDVLQWURGXFHGLQDERRNWLWOHG7KH0HDVXUHPHQWRI
0HDQLQJZULWWHQE\SV\FKRORJLVW&KDUOHV2VJRRGDQGKLVFROOHDJXHV7KHIRFDOSRLQW
RI WKH6'PHWKRG LVDVVHVVLQJ WKHVXEMHFWLYHPHDQLQJRIDFRQFHSWXVLQJELSRODU
DGMHFWLYHSDLUVHJZDUPFROGDVDQLQGH[RISHUFHLYHGPHDQLQJ$OWKRXJKLQWHUPV
RIVWXG\RIUHIHUHQWLDOFRORXUPHDQLQJWKHFRQWH[WHIIHFWLVVLJQLILFDQWPDQ\VWXGLHV
RQFRORXUKDYHIRFXVHGRQELSRODUWHUPVZKLFKZHUHVHOHFWHGUDQGRPO\IURPSUHYLRXV
VWXGLHV RU EDVHG RQ UHVHDUFKHUV¶ DVVXPSWLRQV WKDW WKH ELSRODU ZRUGV PLJKW EH
UHOHYDQWWRWKHFRQWH[WWKH\H[DPLQHG,QVHOHFWLQJELSRODUZRUGV-D\QHKLJKOLJKWHG
UHOHYDQFHWRWKHVWXG\DVLPSRUWDQWLQRUGHUWRREWDLQPHDQLQJIXOGDWDUDWKHUWKDQXVLQJ
DVHWRIZRUGV WKDWVLPSO\VRXQGDSSURSULDWHRUZRUVHDUHJHQHULF$VPHQWLRQHG
DERYH'HOL]DHWDOSUHVHQWHGVL[PDLQIHDWXUHVLQFOXGLQJFRORXUSULFHLQIRUPDWLRQ
EUDQGODQJXDJHDQGVKDSHLQIUXLWMXLFHSURGXFW+RZHYHULQWKHLUVWXG\SDUWLFLSDQWV
ZHUH DVNHG WR JLYH VFRUHV IRU WKH H[SHFWDWLRQV RI ZHWQHVV SXUHQHVV VKDUSQHVV
UHIUHVKLQJIUHVKQHVVQDWXUDOQHVVDQGOLNLQJIRUHDFKVWLPXOXV7KHELSRODUWHUPHJ
H[SHQVLYHLQH[SHQVLYHFRXOGEHJHQHUDWHGWKDWLVPRUHUHODWHGWRµSULFH¶UDWKHUWKDQ
VHOHFWLQJWKHPUHO\LQJRQUHVHDUFKHUV¶DVVXPSWLRQ 
 
+HQFHLQRUGHUWRJDLQDPRUHVRSKLVWLFDWHGXQGHUVWDQGLQJLQUHODWLRQWRWKHLQIOXHQFHV
RIUHIHUHQWLDOFRORXURQH[SHFWDWLRQVWKHFXUUHQWVWXG\ILUVWH[SORUHGZKLFKHOHPHQWV
ZHUHFRQVLGHUHGWREHLPSRUWDQWZKHQFRQVXPHUVSXUFKDVHWKHSURGXFW,QWKLVFDVH
VWXG\DZDVKLQJXS OLTXLGSDFNDJLQJZDVXVHGDV WKHFRQWH[W)RUVXFKDSURGXFW
DOWKRXJKERWKHPERGLHGDQGUHIHUHQWLDOFRORXUPHDQLQJVDUHOLNHO\WREHSUHVHQWLWLV
SUREDEO\WKDWUHIHUHQWLDOFRORXUPHDQLQJVZLOOEHSDUWLFXODUO\LPSRUWDQW%DVHGRQWKH
JHQHUDWHGIHDWXUHVRIDZDVKLQJXSOLTXLGSURGXFWZKLFKZHUHFRQVLGHUHGLPSRUWDQWO\
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WKHUHOHYDQWELSRODUWHUPVZHUHFKRVHQ7KHQDUDQJHRIRSWLRQVIRUJUHHQFRORXUV
WKDW PDWFK FRQVXPHUV¶ H[SHFWDWLRQV ZDV LQYHVWLJDWHG 7KH UHDOLVDWLRQ RI WKH
DERYHPHQWLRQHGJRDOZLOOSURYLGHYDOXDEOHVXSSRUW LQGHVLJQSURFHVVDQGVWUDWHJ\
ZKLFKZRXOGVWUHQJWKHQPDUNHWLQJDQGGHVLJQSRWHQWLDO 
0(7+2'6 
$FDVHVWXG\DSSURDFKZDVXVHGIRFXVLQJRQDZDVKLQJXSOLTXLGSURGXFWWRGHYHORS
DUDQJHRIELSRODUZRUGVDQGSRVVLEOHRSWLRQVIRUJUHHQFRORXUVWKDWPDWFKFRQVXPHUV¶
H[SHFWDWLRQV7RDFKLHYHWKLVDVHULHVRIWDVNVZHUHFRQGXFWHGDVVKRZQLQ)LJXUH
7KHILUVWVWHSZDVWRFDUU\RXWDPDUNHWVXUYH\LQRUGHUWREXLOGDQXQGHUVWDQGLQJRI
SDFNDJLQJFRORXUVRIFXUUHQW8.ZDVKLQJXSOLTXLGSURGXFWV7KLVVWXG\IRFXVHGRQ
JUHHQ FRORXU WR GHVLJQ H[SHULPHQWDO VWLPXOL LQ WKH VWHS  ,Q VWHSV  DQG  VHPL
VWUXFWXUHGLQWHUYLHZVDQGDQRQOLQHVXUYH\ZLWKFRQVXPHUVZHUHFRQGXFWHGWRLGHQWLI\
WKHHOHPHQWVWKH\FRQVLGHULPSRUWDQWZKHQWKH\EX\ZDVKLQJXSOLTXLG7KHILQDOVWHS
ZDV WR SHUIRUP D FRORXU PHDQLQJ H[SHULPHQW XVLQJ WKH VHPDQWLF GLIIHUHQWLDO 6'
PHWKRGWRLGHQWLI\ZKLFKJUHHQEHVWUHSUHVHQWIRXUSDLUVRIELSRODUWHUPV,QWKLVVWHS
EDVHGRQWKHRXWFRPHVRI WKH LQWHUYLHZVDQGVXUYH\ IRXUIHDWXUHVRIDZDVKLQJXS
OLTXLG SURGXFW ZHUH FKRVHQ WR HODERUDWH WKH IRXU SDLUV RI ELSRODU WHUPV QDPHO\
LQH[SHQVLYHH[SHQVLYH LQHIIHFWLYHHIIHFWLYH XQVDIHVDIH DQG QRQHQYLURQPHQWDOO\
IULHQGO\HQYLURQPHQWDOO\IULHQGO\ 
 
 
)LJ&RORXUGHYHORSPHQWSURFHVVRIZDVKLQJXSOLTXLGSDFNDJLQJLQWKLVVWXG\ 
 
0DUNHW5HVHDUFK&RORXU&KDUDFWHULVWLFVRI:DVKLQJ8S/LTXLG3DFNDJLQJLQWKH
8.0DUNHW 
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)RUW\IRXUZDVKLQJXSOLTXLGSURGXFWVRIEUDQGVLQWKH8.PDUNHWZHUHFROOHFWHG
DQGDQDO\VHG$SSHQGL[7KHPDLQFKDUDFWHULVWLFRIWKHSDFNDJLQJFRORXUVLVWKDW
WKHUHLVDJHQHULFFRORXUFRGHFURVVYDULRXVEUDQGVGHHSJUHHQIRURULJLQDO\HOORZIRU
OHPRQRUDQJHIRURUDQJHDQGOLJKWJUHHQIRUDSSOH7KHXVHRIGHHSJUHHQFRORXUIRU
RULJLQDOZDVKLQJXS OLTXLGSURGXFW LVDUELWUDU\ VLQFH WKHUHDUHQR UHODWLRQVEHWZHHQ
FRORXUDQGSURGXFWZKHUHDV\HOORZRUDQJHDQGOLJKWJUHHQFRORXUVDUHGHULYHGIURP
RULJLQDOVXEVWDQFHFRORXUVRIOHPRQRUDQJHDQGDSSOH,QWHUPVRIGLIIHUHQWLDWHGFRORXU
XVH)DLU\DOVRVHOOVDVLOYHUSDFNDJLQJSURGXFWIRUSODWLQXPDQGEOXHIRUHXFDO\SWXV
IODYRXU(FRYHUVHOOVDEOXHSDFNDJLQJSURGXFW IRUFDPRPLOH IODYRXUDQG\HOORZ IRU
PDQJR 0RUQLQJ )UHVK KDV OLJKW JUHHQ SDFNDJLQJ SURGXFW IRU VHQVLWLYH VNLQ DQG
:DLWURVHKDV\HOORZSDFNDJLQJSURGXFWIRUFLWUXVIODYRXUUHGIRUDSSOHDQGEOXHIRUVHD
JUDVV ,Q DGGLWLRQ WKH PDMRULW\ RI WKH SDFNDJLQJ PDWHULDOV DUH WUDQVSDUHQW 7KXV
SDFNDJLQJFRORXUDQGFRORXURIOLTXLGDUHUHJDUGHGDVWKHVDPHLQWKLVVWXG\:HPLJKW
H[SHFWFRORXUWREHSDUWLFXODUO\LPSRUWDQWIRUVXFKDSURGXFWEHFDXVHFRQVXPHUVPD\
LQIHUSURSHUWLHVRIWKHSURGXFWEDVHGXSRQLWVFRORXU 
 
$VPHQWLRQHGDERYHWKHUHYLHZRIFXUUHQW8.ZDVKLQJXSOLTXLGSURGXFWVUHYHDOHGD
JHQHULFFRORXUFRGHEXWWKDWWKHXVHRIGHHSJUHHQIRUWKHRULJLQDOZDVKLQJXSOLTXLG
SURGXFWLVDUELWUDU\7KXVWKLVVWXG\IRFXVHVRQJUHHQFRORXUDVLWLVXVHIXOWRH[SORUH
WKHUHIHUHQWLDOFRORXUPHDQLQJ 
 
,QWHUYLHZVZLWK&RQVXPHUV 
,QWRWDOSDUWLFLSDQWVPDUULHG DQGVLQJOH EHWZHHQWKHDJHVRIDQGZHUH
UHFUXLWHG3DUWLFLSDQWVZHUHVFUHHQHGE\DVNLQJZKHWKHUWKH\KDGERXJKWDZDVKLQJ
XSOLTXLGSURGXFWGXULQJWKHODVWPRQWKV6HPLVWUXFWXUHGLQWHUYLHZVZHUHFKRVHQ
DQGDRQHWRRQHLQWHUYLHZIRUPDWZDVVHOHFWHG$OOSDUWLFLSDQWVZHUHDVNHGLGHQWLFDO
RSHQHQGHG TXHVWLRQV +RZHYHU WKH LQWHUYLHZHU SUREHG WKH SDUWLFLSDQWV EDVHG RQ
WKHLUUHVSRQVHV7KHTXHVWLRQVLQFOXGHGLVVXHVVXFKDVZKHWKHUSDUWLFLSDQWVEX\D
ZDVKLQJXSOLTXLGSURGXFWKRZRIWHQWRSXUFKDVHZKHUHWRVKRSDQGZKDWHOHPHQWV
DUH LPSRUWDQW %HIRUH EHJLQQLQJ WKH LQWHUYLHZV SDUWLFLSDQWV UHFHLYHG DQ LQIRUPHG
FRQVHQWIRUP7KHLQWHUYLHZWLPHZDVJHQHUDOO\ZLWKLQPLQXWHV ,QRUGHUWRFRGH
DQGRUJDQLVH WKHGDWDD WHPSODWHDSSURDFKZDVXVHG$OO LQWHUYLHZVZHUHDXGLR
UHFRUGHGDQGWUDQVFULEHGYHUEDWLP7KHQWKHGDWDZHUHFRGHGXVLQJ19LYR 
 
ǯǦ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$Q2QOLQH6XUYH\ZLWK&RQVXPHUV 
$WRWDORISDUWLFLSDQWVPDOH DQGIHPDOH EHWZHHQWKHDJHVRIDQG
SDUWLFLSDWHGLQWKHZHEEDVHGVXUYH\7KHVXUYH\FRPPHQFHGE\DVNLQJZKHWKHUWKH
SDUWLFLSDQWVKDGERXJKWDZDVKLQJXSOLTXLGGXULQJWKHODVWRQH\HDUSHULRG7KHPDLQ
TXHVWLRQQDLUHFRQVLVWHGRITXHVWLRQVFRYHULQJJHQGHUDJHOLYLQJVWDWXVSXUFKDVH
IUHTXHQF\SODFHWRVKRSDQGLPSRUWDQWIDFWRUVIRUDZDVKLQJXSOLTXLG,QWHUPVRIWKH
RQOLQHTXHVWLRQRIVHOHFWLQJLPSRUWDQWIDFWRUVDPRQJWKHHLJKWHOHPHQWVSULFHVPHOO
HIILFDF\ FRORXU VDIHW\ EUDQG VL]H DQG VKDSH JHQHUDWHG IURP WKH LQWHUYLHZV D
PXOWLSOHFKRLFH UDWLQJ W\SH ZDV XVHG DQG WKH RUGHU RI TXHVWLRQV ZDV UDQGRPLVHG
6XUYH\0RQNH\ZDVXVHGIRURQOLQHVXUYH\FUHDWLRQDQGGLVWULEXWLRQ'DWDIURPWKH
VXUYH\ ZHUH DQDO\VHG XVLQJ FRQYHQWLRQDO GHVFULSWLYH VWDWLVWLFV TXDQWLI\LQJ WKH
IUHTXHQF\ IRU WKH TXHVWLRQQDLUH FULWHULD )RU TXDOLWDWLYH GDWD IURP RSHQHQGHG
TXHVWLRQVDWHPSODWHDSSURDFKZDVXVHG 
 
$&RORXU0HDQLQJ([SHULPHQW 
,QWRWDOSDUWLFLSDQWVPDOH DQGIHPDOH EHWZHHQWKHDJHVRIDQGWRRN
SDUW LQ WKHVWXG\$OOSDUWLFLSDQWVZHUHVWXGHQWVDW WKH8QLYHUVLW\RI/HHGVDQGWKHLU
QDWLRQDOLWLHV ZHUH %ULWLVK RU (XURSHDQ  $VLDQ  DQG $UDELF 
3DUWLFLSDQWVZHUHVFUHHQHGDQGDQ\ZKRUHSRUWHGWKDWWKH\KDGDFRORXUGHILFLHQF\
ZHUHH[FOXGHG$VHPDQWLFGLIIHUHQWLDOEDVHGPHWKRGXVLQJDGLUHFWPDJQLWXGHVFDOH
ZDV XVHG WR PHDVXUH SHRSOH¶V WKLQNLQJ RQ ZDVKLQJXS SDFNDJLQJ FRORXUV ,Q WKH
LQWHUYLHZVDQGRQOLQHVXUYH\SULFHHIILFDF\VDIHW\DQGHQYLURQPHQWZHUHLGHQWLILHGDV
SURGXFW FKRLFH GHWHUPLQDQWV IRU ZDVKLQJXS OLTXLG 7KH UHOHYDQW ELSRODU WHUPV RI
LQH[SHQVLYHH[SHQVLYH LQHIIHFWLYHHIIHFWLYH XQVDIHVDIH DQG QRQHQYLURQPHQWDOO\
IULHQGO\HQYLURQPHQWDOO\IULHQGO\ZHUHVHOHFWHG2QHSDUWLFXODUFRORXUSDFNDJLQJ,'
LQ)LJXUHZDVUDQGRPO\VHOHFWHGIURPDOHDGLQJEUDQGLQWKHSURGXFWFDWHJRU\DQG
FRORXUVZHUHHODERUDWHGEDVHGRQGLIIHUHQWOLJKWQHVVFKURPDDQGKXHUDQJHV7KH
VLPSOLILHG SDFNDJLQJ LPDJHV HJ WR UHPRYH DQ\ EUDQG LQIRUPDWLRQ DOORZHG IRU D
FRQWUROOHGH[SHULPHQWZKHUHWKHRQO\YDULDEOHZDVFRORXU3DUWLFLSDQWVZHUHSUHVHQWHG
ZLWKHDFKRISDFNDJLQJLPDJHVLQWXUQWKHRUGHUZDVUDQGRPIRUHDFKREVHUYHU
DQGZHUHDVNHGWRUDWHHDFKLPDJHDJDLQVWIRXUELSRODUWHUPVXVLQJVOLGHUEDUV7KH
OHIWPRVWSRVLWLRQZDVGHQRWHG]HURDQGWKHULJKWPRVWSRVLWLRQZDVGHQRWHG$
GDUN H[SHULPHQWDO URRP P [ P ZDV SUHSDUHG DQG DOO SDUWLFLSDQWV YLHZHG WKH
LPDJHV ZLWK WKH VDPH FRPSXWHU LQ WKH VDPH URRP 7KH PHDQV DQG VWDQGDUG
ǯǦ 
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GHYLDWLRQVIRUHDFKRIWKHLPDJHVZHUHFDOFXODWHG$SSHQGL[DQGSDLUHGWWHVWV
ZHUHFDUULHGRXWWRFKHFNIRUVWDWLVWLFDOVLJQLILFDQFHLQFHUWDLQFDVHV 
 
5(68/7,QWHUYLHZDQG2QOLQH6XUYH\ 
6HOHFWLRQRI&RORXU6WLPXOLDQG%L3RODU:RUGV 
7KHLQWHUYLHZVZLWKFRQVXPHUVUHYHDOHGHLJKWHOHPHQWVWKDWSDUWLFLSDQWVFRQVLGHUHG
WREHLPSRUWDQWLQWKHLUZDVKLQJXSOLTXLGSURGXFWSXUFKDVHGHFLVLRQ7KH\ZHUHSULFH
VPHOO HIILFDF\ FRORXU RI SDFNDJLQJ RU OLTXLG VDIHW\ EUDQG VL]H DQG VKDSH RI
SDFNDJLQJLQRUGHURILPSRUWDQFH$QRQOLQHVXUYH\IXUWKHUH[SORUHGWKHLPSRUWDQFH
RIWKHHLJKWHOHPHQWVWKDWWKHLQWHUYLHZVKDGLGHQWLILHG7KHLQWHUYLHZDQGRQOLQHVXUYH\
GDWDZHUHFRPSDUHGDVVKRZQLQ)LJXUHZKLFKVKRZVWKHSHUFHQWSDUWLFLSDQWVIURP
IDFHWRIDFH LQWHUYLHZ DQGRQOLQHVXUYH\ WKDW LQGLFDWH WKDWD IHDWXUH LV LPSRUWDQW WR
WKHP7KHUHZDVVWURQJDJUHHPHQWEHWZHHQWKHWZRVWXGLHVU 7KHUHIRUHWKH
DYHUDJHRIWKHSHUFHQWRYHUWKHWZRVWXGLHVZDVFDOFXODWHG7KHFRQFOXVLRQFDQEH
GUDZQ WKDW SULFH  VPHOO  HIILFDF\  FRORXU  EUDQG
 VDIHW\  VL]H  DQG VKDSH  DUH LPSRUWDQW ZLWK WKH
DYHUDJH VFRUH LQ SDUHQWKHVHV $GGLWLRQDOO\ D QHZ WKHPH HQYLURQPHQW 
HPHUJHG IURP WKHRQOLQHVXUYH\1RWH WKDWDOWKRXJKFRORXURQO\VFRUHGDERXW
LPSRUWDQFHLQWKHWZRVWXGLHVLWLVOLNHO\WKDWFRORXUSOD\VDPRUHVLJQLILFDQWUROHWKDQ
WKLVLQWKHSXUFKDVHGHFLVLRQ)RUH[DPSOHWKHFRQVXPHUPD\LQIHULQIRUPDWLRQDERXW
HIILFDF\ RU VDIHW\ IRU H[DPSOH EDVHG XSRQ WKH FRORXU DQG WKLV SURFHVV PD\ EH
VXEFRQVFLRXV+RUFDMRHWDO,QGHHGWKLVVWXG\ZLOOODWHUVKRZWKDWWKHFRORXU
RIWKHSURGXFWRUSURGXFWSDFNDJLQJGRHVLQGHHGDIIHFWWKHVHMXGJHPHQWV 
 
7KH ELSRODU WHUPV RI LQH[SHQVLYHH[SHQVLYH LQHIIHFWLYHHIIHFWLYH XQVDIHVDIH DQG
QRQHQYLURQPHQWDOO\IULHQGO\HQYLURQPHQWDOO\ IULHQGO\ZHUHVHOHFWHGEDVHGXSRQWKH
GDWD LQ)LJXUH1RWH WKDW WKHHQYLURQPHQW WHUPZDV UDLVHGE\SDUWLFLSDQWV LQ WKH
RQOLQHVXUYH\DVDQDGGLWLRQDOIHDWXUHZHKDGQRWFRQVLGHUHGDQGWKHUHIRUHLWGRHVQRW
DSSHDULQ)LJXUH)LJXUHSUHVHQWVSDFNDJLQJ,'IRUWKHSDFNDJLQJLPDJHVXVHG
IRU WKLV FRORXU H[SHULPHQW 2QH SDUWLFXODU FRORXU SDFNDJLQJ ,'  ZDV UDQGRPO\
VHOHFWHGIURPDOHDGLQJZDVKLQJXSOLTXLGDQGFRORXUVZHUHHODERUDWHGEDVHGRQ
GLIIHUHQW OLJKWQHVV FKURPD DQG KXH UDQJHV 7KH LPDJHV ZHUH WKHQ SUHVHQWHG WR
REVHUYHUV RQ D GLVSOD\ VFUHHQ 7KH &,( <[\ YDOXHV ZHUH PHDVXUHG ZLWK D
ǯǦ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VSHFWURUDGLRPHWHU0LQROWD&6$DQGWKHVHYDOXHVDUHSURYLGHGLQ$SSHQGL[VR
WKDW RWKHU UHVHDUFKHUV FDQ XQGHUVWDQG H[DFWO\ ZKLFK FRORXUV ZHUH XVHG LQ WKH
H[SHULPHQW 
 
 
 
)LJ7KHSHUFHQWSDUWLFLSDQWVIURPIDFHWRIDFHLQWHUYLHZOLJKWJUH\DQGRQOLQHVXUYH\
GDUNJUH\WKDWLQGLFDWHWKDWDIHDWXUHLVLPSRUWDQWWRWKHP 
 
 
 
)LJ&RORXUVWLPXOLXVHGIRUWKLVFRORXUPHDQLQJH[SHULPHQWSDFNDJLQJ,'ZLWKGLIIHUHQW
OLJKWQHVVFKURPDDQGKXHYDULDWLRQV 
ǯǦ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RESULT: Colour Meaning Experiment 
)LJXUHV  WR  SUHVHQW WKH UHVXOWV IRU LQH[SHQVLYHH[SHQVLYH LQHIIHFWLYHHIIHFWLYH
XQVDIHVDIH DQG QRQHQYLURQPHQWDOO\ IULHQGO\HQYLURQPHQWDOO\ IULHQGO\ 7KH ODUJHVW
DQGVPDOOHVWPHDQYDOXHVDUHPDUNHGZLWKDZKLWHFRORXUWRPDNHYLVXDOLQVSHFWLRQRI
WKHUHVXOWVHDVLHU 
 
)LJXUH  VKRZV WKH UHVXOWV WKDW ZKLFK JUHHQ FRORXUV DUH WKH PRVW H[SHQVLYH DQG
LQH[SHQVLYH 7KH SDFNDJLQJ ,'  ZDV SHUFHLYHG DV WKH PRVW H[SHQVLYH DQG WKH
SDFNDJLQJ,'ZDVSHUFHLYHGDVWKHPRVWLQH[SHQVLYHS 
 
 
 
)LJ0HDQVIRUWKHSDFNDJLQJFRORXUVLQWHUPVRILQH[SHQVLYHH[SHQVLYHWKHHUURUEDUV
VKRZWKHVWDQGDUGHUURURIWKHPHDQ 
 
 
 
)LJ0HDQVIRUWKHSDFNDJLQJFRORXUVLQWHUPVRILQHIIHFWLYHHIIHFWLYHWKHHUURUEDUV
VKRZWKHVWDQGDUGHUURURIWKHPHDQ 
 
ǯǦ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)LJXUH  VKRZV ZKLFK JUHHQ FRORXUV DUH WKH PRVW HIIHFWLYH DQG LQHIIHFWLYH 7KH
SDFNDJLQJ,'ZDVSHUFHLYHGDVWKHPRVWHIIHFWLYHDQGWKHSDFNDJLQJ,'ZDV
SHUFHLYHGDV WKHPRVW LQHIIHFWLYHS)LJXUHVKRZVWKHUHVXOWV WKDWZKLFK
JUHHQFRORXUVDUHWKHPRVWVDIHDQGXQVDIH7KHSDFNDJLQJ,'ZDVSHUFHLYHGDVWKH
PRVWVDIHDQGWKHSDFNDJLQJ,'ZDVSHUFHLYHGDVWKHPRVWXQVDIHS 
 
 
)LJ0HDQVIRUWKHSDFNDJLQJFRORXUVLQWHUPVRIXQVDIHVDIHWKHHUURUEDUV
VKRZWKHVWDQGDUGHUURURIWKHPHDQ 
 
)LJXUHVKRZVZKLFKJUHHQFRORXUVDUH WKHPRVWHQYLURQPHQWDOO\IULHQGO\DQGQRQ
HQYLURQPHQWDOO\ IULHQGO\ 7KH SDFNDJLQJ ,'  ZDV SHUFHLYHG DV WKH PRVW
HQYLURQPHQWDOO\ IULHQGO\ DQG WKH SDFNDJLQJ ,'  ZDV SHUFHLYHG DV WKH PRVW QRQ
HQYLURQPHQWDOO\IULHQGO\S 
 
 
)LJ0HDQVIRUWKHSDFNDJLQJFRORXUVLQWHUPVRIQRQHQYLURQPHQWDOO\IULHQGO\
HQYLURQPHQWDOO\IULHQGO\WKHHUURUEDUVVKRZWKHVWDQGDUGHUURURIWKHPHDQ 
ǯǦ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)LJXUHSUHVHQWVDVXPPDU\RIWKHUHVXOWVIURPWKHFRORXUPHDQLQJH[SHULPHQW ,W
VKRZHG WKDW D EOXLVK JUHHQ FRORXU ZDV SHUFHLYHG DV HIIHFWLYH DQG H[SHQVLYH $
\HOORZLVKJUHHQFRORXUZDVSHUFHLYHGDVVDIHDQGHQYLURQPHQWDOO\IULHQGO\'DUNJUHHQ
ZDV SHUFHLYHG DV XQVDIH DQG VDWXUDWHG JUHHQ ZDV SHUFHLYHG DV LQH[SHQVLYH
LQHIIHFWLYHDQGQRQHQYLURQPHQWDOO\IULHQGO\ 
 
 
 
)LJ&RORXUVIRULQH[SHQVLYHH[SHQVLYHLQHIIHFWLYHHIIHFWLYHXQVDIHVDIHDQGQRQ
HQYLURQPHQWDOO\IULHQGO\HQYLURQPHQWDOO\IULHQGO\GHULYHGIURPWKHODUJHVWDQGVPDOOHVWPHDQ
VFDOHYDOXHV 
ǯǦ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'DUNFRORXUVDUHJHQHUDOO\SHUFHLYHGQHJDWLYHO\&RPSDUHGZLWK WKHRULJLQDOJUHHQ
FRORXUYDULDWLRQLQ\HOORZEOXHKXHVHHPVWRKDYHWKHJUHDWHVWHIIHFWRQWKHDWWULEXWHV
%OXHU PHDQV PRUH HIIHFWLYH DQG H[SHQVLYH EXW \HOORZHU PHDQV VDIHU DQG PRUH
HQYLURQPHQWDOO\ IULHQGO\ 'RHV WKLV PHDQ WKDW WKH RULJLQDO FRORXU RI WKH SURGXFW LV
RSWLPDO" 7KDW ZRXOG GHSHQG XSRQ WKH GHVLJQ DQG PDUNHWLQJ VWUDWHJ\ DQG ZKLFK
DWWULEXWHVZHUHFRQVLGHUHGWREHSDUWLFXODUO\LPSRUWDQW+RZHYHUWKLVDQDO\VLVJLYHV
WKH PDUNHWLQJ SURIHVVLRQDO VRPH LQIRUPDWLRQ WKDW FDQ JXLGH WKHP DQG SUHVHQWV D
PHWKRGRORJ\IRUJHQHUDWLQJWKHLQIRUPDWLRQ 
 
',6&866,21 
7KLV FRORXU PHDQLQJ FDVH VWXG\ PDNHV D FRQWULEXWLRQ WR WKH XQGHUVWDQGLQJ RI WKH
UHIHUHQWLDOFRORXUPHDQLQJV WKDWDUHFRPPXQLFDWHG LQZDVKLQJXS OLTXLGSDFNDJLQJ
7KH UHVXOWV VKRZ WKDW \HOORZLVK DQG EOXLVK JUHHQ FRORXUV SURGXFH SRVLWLYH
H[SHFWDWLRQVZKLOHVDWXUDWHGDQGGDUNJUHHQFRORXUVDUHSHUFHLYHGPRUHQHJDWLYHO\ 
 
2QHVOLJKWO\XQH[SHFWHGUHVXOWZDVDWHQGHQF\IRUERWKSRVLWLYHDQGQHJDWLYHFRORXU
PHDQLQJVLQWKHZD\VWKDWFRQVXPHUVSHUFHLYHFRORXUVRIZDVKLQJXSOLTXLGSDFNDJLQJ
<HOORZLVK DQG EOXLVK JUHHQ FRORXUV IRU ZDVKLQJXS OLTXLG SDFNDJLQJ ZHUH LQIHUUHG
SRVLWLYHO\ VXFKDVVDIH HFRIULHQGO\ HIIHFWLYHDQGH[SHQVLYHZKHUHDVVDWXUDWHGRU
GDUN JUHHQ FRORXUV ZHUH SHUFHLYHG QHJDWLYHO\ VXFK DV XQVDIH QRQHFRIULHQGO\
LQHIIHFWLYH DQG LQH[SHQVLYH *UHHQ LV JHQHUDOO\ DVVRFLDWHG ZLWK SRVLWLYH PHDQLQJV
VXFKDVUHOLDEOHVDIHIUHVKQDWXUDOSHDFHIXODQGJHQWOHDQGKHDOWK,QDGGLWLRQ
JUHHQVXVWDLQDELOLW\LVDQHPHUJLQJWKHPHWKDWUHIHUVWRPLQLPDOQHJDWLYHLPSDFWRQ
WKHJOREDORUORFDOHQYLURQPHQW+RZHYHUWKHUHVXOWVRIWKLVVWXG\LQGLFDWHWKDWHYHQ
GLIIHUHQWJUHHQFRORXUVPD\EHFDSDEOHRIHYRNLQJGLIIHUHQWFRQVXPHUH[SHFWDWLRQV,Q
DUHODWHGILOHGUHJDUGLQJWKHSRVLWLYHDQGQHJDWLYHUHVSRQVHVWRFRORXUV3DOPHUDQG
6FKORVVSURSRVHGDQHFRORJLFDOYDOHQFHWKHRU\3HRSOHOLNHFRORXUVOLQNHGWRREMHFWV
WKH\OLNHDQGGLVOLNHFRORXUVUHODWHGWRREMHFWVWKH\GLVOLNH,QRWKHUZRUGVSHRSOHPD\
OLQNPRUHSRVLWLYHWKLQJVHJFOHDQZDWHUIRU\HOORZLVKDQGEOXLVKJUHHQFRORXUVIRU
ZDVKLQJXSOLTXLGSDFNDJLQJZKLOHDVVRFLDWLQJZLWKPRUHQHJDWLYHWKLQJVHJGLUW\
ZDWHU IRU VDWXUDWHG RU GDUN JUHHQ FRORXUV IRU ZDVKLQJXS OLTXLG SDFNDJLQJ 7KXV
GHVLJQHUVDQGEUDQGPDQDJHUVVKRXOGUHFRJQLVHKRZFRORXUVRISDFNDJLQJORJRRU
SURGXFW DUH SHUFHLYHG GLIIHUHQWO\ E\ FRQVXPHUV ,Q WKLV VHQVH LW LV VXJJHVWHG WKDW
ǯǦ 
ǡȋ ? ? ? ?Ȍ 
FRORXUFRQVLGHUDWLRQVKRXOGEHGRQHZLWKD WKRURXJKXQGHUVWDQGLQJRIZKDWFRORXU
PHDQLQJVDUHFRPPXQLFDWHGLQDSURGXFWFDWHJRU\ 
 
&RORXULVDPHFKDQLVPIRUFUHDWLQJEUDQGSDFNDJLQJRUORJRVWKDWFDQDURXVHSRVLWLYH
H[SHFWDWLRQV,WLVREYLRXVWKDWFRORXULVDSDUWRIWKHEUDQGSDFNDJLQJLWVHOIDVVKRZQ
LQWKHUHVXOWVRIWKHLQWHUYLHZVDQGWKHRQOLQHVXUYH\VZLWKFRQVXPHUVLQWKLVVWXG\WKH
LPSRUWDQFHRIFRORXUZDVDERXWIRUZDVKLQJXSOLTXLG1HYHUWKHOHVVDVWKHEUDQG
PDQDJHU VXJJHVWHG LQ WKH LQWHUYLHZ VHVVLRQ FRORXU FDQ VXSSRUW DQG HQKDQFH
SHUFHSWLRQV IRUEUDQGDVVRFLDWLRQV ,Q WKHRWKHUZRUGVVWUDWHJLFXVHRI WKLVNLQGRI
FRORXUPHDQLQJLQIRUPDWLRQFDQRIIHURSSRUWXQLWLHVLQGHVLJQDQGPDUNHWLQJSURPRWLRQ
HYRNLQJRUUHLQIRUFLQJSDUWLFXODUDVVRFLDWLRQVIRUSDFNDJLQJORJRVDQGSURGXFWV7KXV
WKHLQVLJKWIURPWKLVVWXG\VWUHQJWKHQVWKHXVHIXOYDOXHRIDFRORXUPHDQLQJLQIRUPDWLRQ
LQGHVLJQSURFHVVDQGVWUDWHJ\ 
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3. 2VJRRG&(6XFL*-7DQQHQEDXP3+7KH0HDVXUHPHQWRI0HDQLQJ
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 
6. 7DIW&&RORUPHDQLQJDQGFRQWH[W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 
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$SSHQGL[$OLVWRIFRORXUVRIFXUUHQWZDVKLQJXSOLTXLGSURGXFWVDYDLODEOHLQ8.1 
%UDQGQDPH 3URGXFWFRORXUV 
)DLU\ 
2ULJLQDO /HPRQ $SSOH	
/LPH 
3RPHJUDQDWH (XFDO\SWXV &LWUXV 5RVH $ORH9HUD	
&XFXPEHU 
3ODWLQXP 
3HUVLO  
/HPRQ $SSOH 
  
2UDQJH 3LQNEOXVK 
  
0RUQLQJIUHVK 
2ULJLQDO /HPRQ /LPH 
    
6HQVLWLYH 
 
(FRYHU  
0DQJR	 
6KHD
EXWWHU 
/HPRQ 3RPHJUDQDWH &DPRPLOH	 
0DULJROG 
    
0HWKRG  
/HPRQ
PLQW 
  
 
 
&OHPHQWLQH 
 
&XFXPEHU 
 
                                                        
1ǡ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ȋ ? ? ? ?Ȍ 
6XUIDFH        
6HQVLWLYH 
 
:DLWURVH 
2ULJLQDO &LWUXV &XFXPEHU	 
%DVLO 
$SSOH 6HDJUDVV 
 
/DYHQGHU 6HQVLWLYH 
 
6DLQVEXU\¶V 
2ULJLQDO /HPRQ $SSOH &KHUU\
EORVVRP 
     
7HVFR 
2ULJLQDO /HPRQ	 
/LPH 
$SSOH &KHUU\	 
2UFKLG 
 
2UDQJH 
   
0RUULVRQ 
2ULJLQDO /HPRQ $SSOH 
  
2UDQJH 6XPPHU 
  
 
ǯǦ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ǡ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ȋ ? ? ? ?Ȍ 
$SSHQGL[0HDQVDQGVWDQGDUGGHYLDWLRQVRIIRXUVHPDQWLFVFDOHV 
Packaging 
ID 
Inexpensive-
Expensive 
Ineffective-
Effective Unsafe-Safe 
Non-eco friendly-
Eco friendly 
Mean Std. Deviation Mean 
Std. 
Deviation 
Mean Std. 
Deviation 
Mean Std. 
Deviation 
1         
2         
3         
4         
5         
6         
7         
8         
9         
10         
11         
12         
13         
14         
15         
16         
17         
18         
19         
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$SSHQGL[<[\YDOXHVPHDVXUHGE\WKHVSHFWUDUDGLRPHWHU 
Packaging 
ID Colour Y x y 
1 
 
72.5 0.307 0.566 
2 
 
117 0.305 0.562 
3 
 
143 0.306 0.486 
4 
 
168 0.307 0.418 
5 
 
36.8 0.306 0.561 
6 
 
13 0.309 0.515 
7 
 
2.34 0.3 0.388 
8 
 
79.9 0.328 0.562 
9 
 
86.8 0.371 0.53 
10 
 
100 0.418 0.499 
11 
 
77.9 0.281 0.487 
12 
 
49.8 0.222 0.296 
13 
 
64.7 0.216 0.28 
14 
 
60.7 0.304 0.519 
15 
 
46.4 0.306 0.442 
16 
 
39.7 0.313 0.366 
17 
 
86 0.306 0.592 
18 
 
96.1 0.305 0.586 
19 
 
109 0.306 0.595 
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%LRJUDSKLHV 
6HDKZD:RQFRPSOHWHGKHU3K'LQFRORXULQIRUPDWLRQLQGHVLJQDQGZRUNHGIRUD
SURMHFW ZKLFK H[SORUHG SDFNDJLQJ GHVLJQ RSSRUWXQLWLHV IRU KHDOWK\ HDWLQJ DW WKH
8QLYHUVLW\RI/HHGV+HUUHVHDUFKLQWHUHVWVDUHGHVLJQDQGFRQVXPHUEHKDYLRXUFRORXU
GHVLJQSDFNDJLQJDQGEUDQGLQJ 
 
6WHSKHQ:HVWODQGREWDLQHGKLV%6FDQG3K'IURPWKH8QLYHUVLW\RI/HHGVDQGWKHQ
KHOGDFDGHPLFSRVWVDWWKHXQLYHUVLWLHVRI.HHOHDQG'HUE\EHIRUHEHLQJDSSRLQWHGDV
3URIHVVRURI&RORXU6FLHQFHDQG7HFKQRORJ\LQDWWKH8QLYHUVLW\RI/HHGV'XULQJ
KLVWLPHDW/HHGVKHKDVKHOGVHYHUDOPDQDJHPHQWSRVLWLRQVLQFOXGLQJ+HDGRI6FKRRO
RI'HVLJQDQG$FWLQJ)DFXOW\'HDQ+HKDVSXEOLVKHGRYHU
SHHUUHYLHZHGERRNFKDSWHUVMRXUQDOSDSHUVDQGFRQIHUHQFHSURFHHGLQJVLQWKHDUHDV
RIFRORXUPHDVXUHPHQWFRORXU LPDJLQJDQGFRORXUGHVLJQ+H UHFHLYHG WKH'DYLHV
0HGDO IRU UHVHDUFK IURP WKH 5R\DO 3KRWRJUDSKLF 6RFLHW\  DQG LV FXUUHQWO\
3UHVLGHQW(OHFWRIWKH6RFLHW\RI'\HUVDQG&RORXULVWV 
